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HESFHITE §-NEFR crylA (c)EE
HEXHENTEETRERPREA

HmEEL PEE BFH FER
(e li sk ai Ee BN 430070)!
(FEf KAl dLE 100094)°

w E FMASHERETTMEE, MFR pOSI000 FAEEAFEAREMRHTE
4 3ERUFF B ( Bacillus thuringiensis)5 W # R oA () ERFHE, HEREFR S KEFRRE
Bk pKK223 3 B4, #3IAKEFFE IM109 1, £ PTG 55, 18 T BEREMN ColAle)
EH. ¥ ALK ERE A SEEFARK pHZ1272 ', B9 A R pHZ1256, 1%
FERE S| A A 0 7 45 B8 B ( Streptomayves lividans)JT46 1, S HE L H £ 1F T, B Western
blotting M5 BV, B AL F M 1T46(pHZ1256) B 3% MM A CryTA() EH. A8
ABREN, KRR E R AR ColA()X /NER AR, HEF
LN R3%F 57%,

XWME HEH, KEITHE, oVA(OBEERRE
FRGFHKET Q781

HEEERFEEERFRTE P RER R, YERARERELERAER
B, ER MRS E BT, SR SRR, SRR R A, T
BIERMFT. MEFZEFRIFEERAGERN A AEAAEESERNETRT
I, S RE S E A ER S E 5 K 14 WA, Ky 13 M IEKBR VB R &
HEEERE, B oy BE. oy BRI XS 4 B 090 E B RGERERMAFEN Ry |
EE S EANEESRRNE oy BB EEREORE o [HGHNEBERNR
cry VI, 3t cry T MBHEATFRNEE, K40 TR 130~ 140kDa, FBRE OB &2
R 60kDa WEEZOHE, oy ] REEAXSN 8 LA, EfNH CRGRFREE
FIARSFHE, N-R B2 RER, BEELO H BRI N- K%,

A oryIA TREBER oA (OFFNEBBEN KR RENH RS
R

1 #H#E5FZE

1.1 s
WA oyl A (o) B E B R pOS1000 (AErF & KINIE ) s K #T B Rk Rk
EXEHABEEENERBERDIRE.

e H F A . 1997-05-08, #% 5] H #1.1997-10-07,
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pKK223-3(W4 B Pharmacia 2 8] ) ; B B R AR K pHZ1272(EEHER]); R pUC19,
KBHE DHSe # IM109, A R THBEEE IT46(HAERERT)-
1.2 BENEINGEHANRER .

HHAKBAREEREY LB LA BB AE AL YEME; #B¥RAREE
iR Ey RSB ERERE R 2CMP, DERERBTEERTED, FHEY
HBEWERE R 100pg/mL ERAEBATAN FRBRNKIEEN Spe/m; EHER
PERERFETHOR L EH EWEEE N Sug/ml.

1.3 BEERE

B DNA BEF R CER6 ] HBHREREL XH4; XA EHEBERTHES
Fak Bk WLk (7]

1.4 #HRERR

/M (Plutella xylostella )R EF R R Z MINAEYHTERE, RuFHEMEFE
WICwRI8].

1.5 EEZEBRNTITESR

T EEM TR pOS1000 F A EBHEARSEREMEY AR ER, BEARMAE
HERWARMFSHENEENEBTHRS(EIMNHMELZ N CRG), BITFHERT
VTR ERETERA N B

5"-TCGA CATATGGACAACAACCCGAACATCAACGA GTGCA-3'
3 -TGTATACCTGTTGTTGGGCTTGTAGTTGCTC-5’

YEXW T EREERSERAMERINZE, 28 TR ISR, 55 (TCGA)EE
5 Sall B U1 F= A B9 RE¥E K b B AMAC AT 3 55 885 Nail BYI 258 (ATGCA) B4 H: K
HAMECX, (HAFT 8 R M BGTGCA, B E# S AEE K Nsil B85, Wik &
REER B LT T —4 Ndel WESTINL 5 (CATATG), HHH ATG X cryIA(c) Y
BHEGT.

DNA 3447 % F Promega 24 &)1 Taqtrack i 7] & ; SDS-PAGE X H 6% 4> 8 Be 0
5%MUsRr . R HEEM S GIBCO-BRL, Promega M4 4 THRAF .

2 ERGHA

2.1 FBL=ERFRITE cryla () BEMETE RS

B 1 BRI oryIA ) B E M T e B B BOGERE 2R, Bk pHZ1254 MBI &,

Fi Ndel B§47 pOS1000, & Klenow ¥ ¥ f5, Ik B orvIA()WI 3.7kb A B, &5
Xbal Z#E40 )5 Klenow ¥ P89 pUCLY JE#, KB E A F B pHZ1253, HFH orvA(c)F
BBRTERHFHIFF. HITHIANELEB TG oA () FEE, 3§ pHZ1253
A Sall #il Nsil SEBHIE, 5B KRB T8 A BES, R XEHFE DHSo, Wi%k
FHRERA A, B Nsil B89, BHEFH Neil Y95 pHZ1253 RIS KA R KN
pHZ1254, HTFE MM ERZEHERS BT T 254 Nsil B V15 P E AR HE R W (57-AT-
GCA-3"), WAE T Nsil RO £ B EAYEAR RS -CGTGCA-3"), B ¥ 5 Nsil B8 Yj
PR R IR B, R ER  Neil BBz 5 .
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" ary T AP,
ery e N

BamH [ pHZ1253 ' = —
dind 6.46 kb j—Nsi T EA
& !I
de 't -
b ‘®bER322 bla Eeop H—
"
| Sall + Nsi [ Annealing

Ligation

T

e cry { A(c).\‘_
pHZ1254

A1 FUR pHZI254 (¥
Fig.1 Construction of plasmid pHZ1254

Xt pHZ1254 LB BGEE crylA (o) BE #TH4 DNA BRI, 5RERYE WEN
R34 — 3
JEREIFFL S e cvernnes ATG GAT AAC AAT CCG AAC ATC AAT GAA TGC ATT
MBS ). 5 -TCGACAT ATG GAC AAC AAC COG AAC ATC AAC GAG TGC T
WMHHE R T MNERBB TGN oryIA()EH, pHZ1254 LM crvIA(C)HH
EMmAREERNE SN RENR,
2.2 HERFRANE oyl (o) EEEXBHTFETHRE

H48 McLinden % APTB T 48, % B pKK223-3 X crvIA () BEEXBHE TR
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HER A, KpKK223-3 L EcoRI B§HI5, %4 SI B Klenow 4L, LR IE BF %21k 5 (A iy
IR E TR RBS(EERGE SO 4H)5~9 MR % B pHZ1254 2 Ndel A Y], Klenow #b
i, BIKERE oA () BEF MW R B, 5 ik EcoRI %51k 5 pKK223-3 4% 55, #1k
KEHFFE IM109, AT 3R B E A F IM109(pHZ1255)

BHTHHE IPTG HIREFMNAEL IPTG BRIEH, EHEE, BORERK, 8
RS, B0 LIEW, HT SDS BB AR Rk, ZRER(E2), BIFRER
2h B IM109(pHZ1255) By 4B & IR, I T 5 CrylA(c) H E K /M(130kDa) #4F
HEA, HBHE SN, £ oh 5B HIE; AL PTG HE R EFHH IMI09(pHZ1255) 28
MECHEYS, FEAXMHES, BAR S FRTE - NHERER orvA(OEXRD
FRH P T 1T T Rk . IRIBITE BT RE A CrylA() A AT, B Tl %
Pitd, ZIERER R BUEM 2, ik M 8.

2.3 HEEFBRTHE oA () BREERSEPEE

H Ndel #1 BamI X g 9] ik pHZ1254, B crylA (o) ZE B8 F7 BE (4Y 4kb), 5
Ndel #1 Bam[ BG4 pHZ1272 B4, T KB EE TR pHZ1256,

Bh pHZ1256 H{L A FEEE| W JT46, KB E L F JT46(pHZ1256), BA TEHEE
ZWRFIFEFG, R OREEE. dESBEFHERE, 308 LEW, #17 SDS-BE
BEBERE R UK, HEIKSE RIS HERE, L CrylA(c) B BLAE JE 1T Western blotting 438, 45
T, FEE T IS M JT46(pHZ1256) 40 MM 42 ¥ A 1B BL 7 — 4% - #9 4¢ 28 6 (130kDa), 1
REVEFIETTH IT46(pHZ1272) A Mo tH 32 W P 41R W X S oy R 28+ (1 3), 1 HR
BB FAATE Y - N ER L CETL HFHEE IT46(pHZ1256) F#EAT T Rik,

1 2 3 4 5 & 7 8

1 2

«Cryla(c)

M2 KBEFEEEFZEFRIFE sHHEE

CrylA(e) ] SDS-PAGE i B3 THFSEBEN JT6 (pHZ1256) F X
Fig.2 SDS-PAGE of CrylA(c) protein produced by CryIA(e) EH ) AT
E. coli TM109 {pHZ1255) after IPTG in- Fig.3 Western blotting analysis of CryIA(c)
duction protein produced by Streptomyces livi-
1,3,5,7:CrylA{c) (130kDa) produced by E. coli JM109 dans JT46(pHZ1256)

1. S.lividans JT46(pHZ1272), as control;
2. 8. lividans JT46(pHZ1256)

(pHZ1255) after 8,6,4 and 2 h induction respectively;
2,4, 6, 8: No production of CrylA(c) protein in E. coli
JM109 (pHZ1255) without induction
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2.4 KBHFEFRBEHRIEN orylA () EBENEDFEME

BN B H PTG %S5 55 0 K AT IM109(pHZ1255)F IM109( pKK223-3) By 4i
M, U R BB A TR B M E S E B JT46(pHZ1256) #1 JT46(pHZ1272) 81 48
W, BREFHER SR EE®R 0.5l 251 0F 4.5m BRER P, BYERE
INESR( Plutelia xylostella). FTIEZHLA MPBS S NEB &M LEW. REFRENE
(£ 1), KIGHEFEEXEY CrylA(OBEEMN/PERMBIFE Y 03%; BB FIXH CylA
(EHMHFTEN 57%, BRIEM REHTR AR/ DTFXHEBA, W HETIER,

X1 HABHEHNABRTESNBANFZSRTINNTE S-AXRR Crylal) M ERH MR R
Table 1  Toxic effect of S-endotoxin CryIA({c) produced by E.coli and S. lividans on Plutells xylostelia

Treatments Number of survial insects Mortality

Fed fodder with (A) (B) (C) /%

MPES as blank control 10 10 10 0
Cell extract of

E. coli ]M109 (pKK223-3}) 10 10 10 0

E.eoti JM109 (pHZ1255) 1 0 1 93

S. tividans JT46 (pHZ1272) 10 10 10 0

S. lizidans JT46 (pHZ1256) 4 5 4 57

RIAR KB ERE TATHTESEEATH T AREN AT S FHITHE
SNEEED CvIA()BEEYEE, GEREATHAENERT/DMERMBEFERY
B MG, FIBE R EF LM CrylA() A EE R,

3 K %

REEFRFHEAFREMIAS B RS0 ED A MM X8 E EE
REFHDMEABRANESE, EXRBRFE ARRESTHERN AR R & &
K. ZERGHEETAN oy BH, KESNERXNMAFENFR L. CF 50 B/ oy B
BHRRREAEE, REeTHEEENREEY CylA#HEHRS AAREETES
e g H B R, W4 B ( Helicoverpa armgera ) A B (H. assulta ) AR (H.
virescens Y I B W SR( Helithis zea Y2, EIIREPE. crvlA(O)ZEHCHHBIIAME
FHTE . EXFRTE ERFBIR RS . XHENRSEY S, BXEEEHE
BEPREARIEGEE IR,

HEEBH AR RNUERNTAR WAHE AR . EREE X . DRIH
RS XEHERBEE - ENAANE, HAEXEEGHPIAFRERH & F M
FEssmER, TERECNMAE. K/, ETEREREN A MG R R A
ME,

B M EFREIAFRNTEEBENAEIAI R AR S AR TR THRAN, LB
E.R.Sgibb & Sons 2 3 4 J. Lucania H+ R s 2 B &, A3b—H KM,
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Expression of §-endotoxin cryIA (¢) Gene of Bacillus thuringiensis
in Escherichia coli and Streptomyces lividans

Yang Runying"? Hu Zhihao' Deng Zixin' Li Jilun®
{ Huazhong Agricultural University, Wuhan 430070)¢
{ China Agricultural University, Beijing 100094)*

Abstract The crylA () gene of Bacillus thuringiensis was isolated from plasmid pOS1000. In or-
der to obtain a proper cloning site and open reading frame, some DINA sequences preceeding the initi-
ating codon of the gene were replaced by synthetic oligonucleotide sequences. The isolate cryIA{c)
was cloned into E. coli expression vector pKK223-3, and the production of CrylA(c) protein was
detected after induction by IPTG. A recombinant plasmid, pHZ1256, was constructed by insertion of
the cryIA{c) gene into Strepromyces vector pHZ1272. pHZ1256 was introduced into Streptom:ces
lividans, and the production of CrylA{c) protein was confirmed by Western blotting after thiostrep-
ton induction. Bioassy experiment showed that the CrylA (c¢) protein produced by E. cofi and

5. lividans caused 93% and 57 % mortality to Plurella xylostella, respectively.

Key words crylA{c) gene, expression, E . coli, Streptomyces lividans
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